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BINDING AGENTS FOR TREATMENT OF INFLAMMATORY, AUTOIMMUNE OR ALLERGIC DISEASES 

The present invention relates to particular binding agents which can be used in the 
treatment of inflammatory, autoimmune or allergic diseases. 

5 

CD23 (FCeRII) is a type II molecule of the C-lectin family which also includes the 
lymphocyte homing receptor (MEL-14) and the endothelial leukocyte adhesion 
molecule-1 (ELAM-1 ). It is a low affinity receptor for IgE. In humans a variety of 
haematopoietic cell types express CD23 on their surface, including follicular 

1 0 dendritic cells, B cells, T cells and macrophages. CD23 molecules are also found 
in soluble forms in biological fluids. Soluble CD23 (sCD23) molecules are formed 
by proteolytic cleavage of transmembrane receptors. CD23 has pleiotropic 
activities including mediation of cell adhesion, regulation of IgE and histamine 
release, rescue of B cells from apoptosis and regulation of myeloid cell growth. 

1 5 These functional activities are mediated through the binding to specific ligands of 
cell-associated CD23, or sCD23, the latter acting in a cytokine-like manner 
(Conrad, D.H., Annu Rev Immunol 8, 623-645 1990); Delespesse, G. t et a/., Adv 
Immunol 49 t 149-191 (1991); Bonnefoy, J.Y., ef a/., CurrOptn Immunol 5, 944-947 
(1993)). 

20 

Increased expression of C023 has been observed in a number of inflammatory 
diseases. CD23 has been identified in synovial biopsies from patients with chronic 
synovitis, and sCD23 can be measured at concentrations exceeding the normal 
range in the serum and synovial fluid of patients with rheumatoid arthritis (Bansal, 
25 AS., Oliver, W., Marsh, M.N., Pumphrey, R.S., and Wilson, P.B., Immunology 79, 
285-289 (1993); Hellen. E.A., Rowlands, D.C., Hansel, T.T., Kitas, G.D., and 
Crocker, J.J., Clin Pathol 44, 293-296 (1991); Chomarat, P., Brioloay, J., 
Banchereau, J., & Miossec, P., Arthritis Rheum 86, 234-242 (1993); Bansal, A., et 
a/., Chn Exp Immunol 89, 452-455 (1992); Rezonzew, R., & Newkirk, MM, Clin 
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Immunol Immunopamd 71. 156-163 (1994)). In addition, levels of serum sCD23 
.n rheumatoid arthritis patients are related to disease status and correlate with 
serum rheumatoid factor (Bansal, AS., ef a/.. CSn Exp Rheumatol 12. 281-285 
(1994)). Proinflammatory cytokines appear to be particularly important in 
rheumatoid arthritis, and a centra, role for TNF-a and IL-10 in the destruction of 
arthriticpints has been postulated (Bremen. F.M.. Chantry. D., Jackson. A.. Main, 
R-, & Feldman. M.. Lancet 2. 244-247 (1989); Brennan. F.M.. Maini. R.M.. & 
Feldman M.. Br J Rheumatol 31. 293-298 (1992)). 

It has also been postulated that CD23-CD21 interactions may pfay a rote in the 
control of IgE production (Flores-Romo L et a/.. Science 261 1038-1041 (1993) 
Aubry et a/.. Nature 358, 505-507 (1 992)). 

CD11b and CD11c are adhesion molecules that participate in many celk»|| and 
celNnatrix interactions. CDl1b/CDl8 and CD11c/CD18 (an association of CD1 1b 
and CD18 and of CD11c and CD18 respectively) have been reported to bind 
several .igands. including CD54. fibrinogen, factor X. LPS. Con A and zymosan 
(Spnnger. T.A. Nature 346. 425^.34 (1990)). The rote of these binding molecules 
» not however completely understood. CD11D/CD18 and CD11c/CD18 are also 
known as MAC-1 and p150. 95 respectively. They are members of the fc integrin 
fam,.y (sometimes known as Leu-CAM, ie leucocyte cell adhesion molecules) 
Th,s fami.y also includes LFA-1 amongst its members (a.so known as 
CD11a/CD18). 

EP 0205405 purports to disclose Mabs to lymphocyte cellular receptors for IgE 
(FCeR) cross reacting with human immunoglobulin E binding factor (IgE-BF). and 
derivatives thereof. 
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WO 93/04173 purports to disclose a polypeptide which is capable of binding to 
one of FCEL (low affinity IgE receptor FCeRII) or FCEH (high affinity receptor 
FCeRI) but which is substantially incapable of binding to the other of FCEL or 
FCEH. Treatment of an allergic disorder is alleged with a FCEL or FCEH specific 
5 polypeptide (provided the FCEH specific polypeptide is incapable of crossl inking 
FCEH and inducing histamine release). 

EP 0269728 purports to disclose Mabs to the human lymphocyte IgE receptor. 

10 EP 0259585 purports to disclose Mabs recognising a surface receptor for IgE 
(FCeR) on human B lymphocytes. 

WO 93/021 08 purports to disclose primatised antibodies for therapeutic use. 

15 The present inventors have surprisingly discovered that binding agents to CD21, 
CD1 1 b f CD1 1 c, to a 70-85 KDa protein expressed on endothelial cells, or to a 1 1 5 
KDa protein expressed on endothelial cells can be of utility in the treatment or 
prophylaxis of various diseases and in particular in the treatment or prophylaxis of 
arthritis. Prior to the present invention no data has been presented which would 

20 support such a utility, despite the publication of a large number of papers in which 
CD21, CD1 1b or CD1 1c have been discussed. 

According to the present invention, there is provided a binding agent to CD21, 
CD11b, CD11c, to an 70-85 KDa protein expressed on endothelial cells, or to a 
25 115 KDa protein expressed on endothelial cells for use in the treatment or 
prophylaxis of inflammatory, autoimmune or allergic diseases. 
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The binding agent may function by blocking the interaction between the protein 
and a ligand which binds to rt In vitro assays e.g. radio-immune assays may be 
used to study such a blocking effect 

The binding agent may be in isolated form or as part of a pharmaceutical 
composition. Desirably it is in sterile form. Generally speaking a binding agent 
which is specific for CD21, CD11b, CD11c, to a 70-85 KDa protein expressed on 
endothelial cells, (e.g. to a 76 kDa, a 80 KDa or 85 KDa protein expressed on 
endothelial cells) or to a 115 KDa protein expressed on endothelial cells, is useful 
in the treatment/prophylaxis disclosed. 

Preferred binding agents include antibodies, fragments thereof or artificial 
constructs comprising antibodies or fragments thereof or artificial constructs 
designed to mimic the binding of antibodies or fragments thereof. Such binding 
agents are discussed by Dougall et a/ in Trbtech 12, 372-379 (1 994). 

They include complete antibodies, Ffab'fc fragments, Fab fragments, Fv fragments, 
ScFv fragments, other fragments, CDR peptides and mimetics. These can be 
obtained/ prepared by those skilled in the art For example, enzyme digestion can 
be used to obtain Ffab'fe and Fab fragments (by subjecting an IgG to molecule to 
pepsin or papain cleavage respectively). References to "antibodies" in the 
following description should be taken to include all of the possibilities mentioned 
above. 

Recombinant antibodies may be used. The antibodies may be humanized; or 
chimaerised. 

A typical preparation of a humanised antibody in which the CDRs are derived from 
a different sped s than the framework of the antibody's variable domains is 
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disclosed in EP-A-0239400. The CDRs may be derived from a rat or mouse 
monoclonal antibody. The framework of the variable domains, and the constant 
domains, of the altered antibody may be derived from a human antibody. Such a 
humanised antibody elicits a negligible immune response when administered to a 
human compared to the immune response mounted by a human against a rat or 
mouse antibody. 

Alternatively, the antibody may be a chimaeric antibody, for instance of the type 
described in WO 86/01533. 

A chimaeric antibody according to WO 86/01533 comprises an antigen binding 
region and a nonnmmunoglobulin region. The antigen binding region is an 
antibody light chain variable domain or heavy chain variable domaia Typically, 
the chimaeric antibody comprises both light and heavy chain variable domains. 
The non-immunoglobulin region is fused at its C-terminus to the antigen binding 
region. The non-immunoglobulin region is typically a rxxvimmunoglobuiin protein 
and may be an enzyme region, a region derived from a protein having known 
binding specificity, from a protein toxin or indeed from any protein expressed by a 
gene. The two regions of the chimaeric antibody may be connected via a 
cleavable linker sequence. 

The antibody may be a human IgG such as IgGl, lgG2, lgG3, lgG4; IgM; IgA; IgE 
or IgD carrying rat or mouse variable regions (chimaeric) or CDRs (humanised). 
Primatizing techniques may also be used, such as those disclosed in 
WO93/02108. 

Other preferred binding agents (apart from antibodies or derivatives thereof) are 
Factor X (i.e. Factor 10), Epstein Barr Virus or a part of Epstein Barr Virus. 
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Where .ntact viruses are used in medical treatment they will generally be provided 
■n non-vinJent form. This can be achieved using techniques known to those 
skilled m the art, which indude attenuation and mutagenesis. 

As will be appreciated by those skilled in the art, where specific binding agents are 
described herein, derivatives of sue* agents can also be used. The term 

derivative" includes variants of the agents described, having one or more amino 
aad substitutions, deletions or insertions relative to said agents, whilst stil, having 
the binding activity desenbed. Preferabfy these derivatives have substantia, amino 
aad sequence identity with the binding agents specified. 

The degree of amino acid sequence identity can be calculated using a program 
such as •bestfif (Smith and Waterman. Advances in Applied Mathematics 482- 
489 (1981), to find the best segment of similarity between any two sequences 
The ahgnment is based on maximising the score achieved using a matrix of amino 
aad similarities, such as that described by Schwarz and Dayhof (1979, Atlas of 
Protem Sequence and Structure. Dayhof. M.O.. Ed pp 353-358. 

Preferably the degree of sequence identity is at least 50% and more preferably it is 
atleast75%. Sequence identities of at least 90% or of at least 95% are most 
preferred. 



»t wll nevertheless be appreciated by the skilled person that high degrees of 
sequence identity are not necessarily required s.nce various amino acids may 
often be substituted for other amino acids which have similar properties without 
substantially altering or adversely affecting certain properties of a protein These 
are sometimes referred to as "conservative" amino acid changes. Thus the amino 
acds glycine, valine, leucine or isoleucine can often be substituted for one another 
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(amino acids having aliphatic hydroxyl side chains). Other amino acids which can 
often be substituted for one another include: 

phenylalanine, tyrosine and tryptophan (amino acids having aromatic side chains); 
lysine, arginine and histamine (amino acids having basic side chains); aspartate 
and glutamate (amino acids having acidic side chains); asparagine and glutamine 
(amino acids having amide side chains) and cysteine and methionine (amino acids 
having sulphur containing side chains). Thus the term "derivative" can also 
include a variant of an amino acid sequence comprising one or more such 
"conservative" changes relative to said sequence. 

The present invention also includes fragments of the binding agents or of the 
present invention or of derivatives thereof which still have the binding activity 
described. Preferred fragments are at least ten amino acids long, but they may be 
longer (e.g. up to 50 or up to 100 amino acids long). 

The binding agents of the present invention are believed to be useful in the 
treatment or prophylaxis of several human diseases including arthritis, lupus 
erythematosus, Mashimotos thyroiditis, multiple sderosrs.diabetes, uveitis, 
dermatitis, psoriasis, urticaria, nephrotic syndrome, glomerulonephritis, 
inflammatory bowel disease, ulcerative colitis, Crohn's disease, Sjogren's 
syndrome, allergies, asthma, rhinitis, eczema, GVH, COPD, insulrtis, bronchitis 
(particularly chronic bronchitis) or diabetes (particularly Type 1 diabetes). They 
may also be useful in studying the interactions between CD23 aid various ligands 
e.g. between CD23 and CD21, between CD23 and CD 11b, between CD23 and 
CD 11c, between CD23 and the aforesaid 70 to 85 KDa endothelial cell protein 
(which may be an 80 or 85 KDa endothelial cell protein) or between CD23 and a 
115 KDa endothelial protein (which is believed to be related to the 70 to 85 KDa 
endothelial protein). One or more of the above interactions are believed to occur, 
in vrvo. Antibodies or other binding agents which are capable of blocking these 
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.n^ons are parted ^ , „ ^ 

reducing or a,,ev*ir* cyto^n. mediated inAar^ 
e^Jhey may also be useful aga*« a«„ rr»^es su* as cWc 
lymphocytic leukaemia, and hairy cell leukaemia. 

^ a=^ « IT* present irwac. are p^arv app.ic* te ta u« h ^ 
*^<»r;rc^sofnWna<oid,n*n»s. wm ^ bound ^ ^ 
the following possible «ptar«ions are put forward- 
er* rn^ ort a^, Marned ^ co23 

r^ir 9 ** co,ib cD,,Q ***** *-» ««— 

* dafusion of so**. CD* mofcoies 

»™ughlne synovium and Mr bind., to „ ^ Bgands is ateo possible 
CD*CD,„VCDl,c interact ^ . ^ 

"^"''^'^^.•roaye^ainsc™ 

■W* f hypothesis M once kxalis* * the joMs. maoophages themselves 
-< ma«aln and exacerbate irflammalion * a pathway involving CD23 

molecules, fcnntegrins C01 1b and C01 1c as well a, r*r^ . 

TNF-o, .up and Ml Prc^amrnato* cytokines 

The Present inventors have tbund that C023 binding to C011b and CD11C is 
blod^byFaaorXsinceFac^XbindstoCDIIbandCDIIc. Thus me present 
"venton includes the use of Factor X or of a fragment .hereof .0 block CD23 
binding to CD1 1b and/or CD1 1c. 

An alternative mechanism of action of ant, CD23 therapy could involve the 
blocking of an IgE immune response. 
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In previously published work, it has been shown that in vivo treatment of rats with 
anti-CD23 antibody resulted in antigen-specific inhibition of IgE production, 
probably by blocking the CD23-CD21 interactions necessary for complete 
differentiation of IgE-committed B cells (Fiores-Romo et al., Science 261, 1038- 
5 1041 (1993)). 

The present invention also includes binding agents to CD21 which block such a 
response (e.g. the Epstein Barr virus or a part thereof). 

1 0 Structurally, the CD21 protein is composed of an extracellular domain of 1 5 (Moore 
et al. Molecular cloning of the cDNA encoding the Epstein Barr Virus C3d receptor 
(complement receptor type 2) of human B lymphocyte, Proc Natl Acad So USA 84: 
9194 (1987)) or 16 (Wets ef al, Structure of the human B lymphocyte receptor for 
C3d and the Epstein Ban* Virus and relatedness to other members of the family of 

15 C3/C4 binding proteins, J Exp Med 167: 1047 (1988)) repetitive units of 60 to 75 
amino acids, named short consensus repeats (SCRs), followed by a 
transmembrane domain (24 amino acids) and an intracytoplasmic region of 34 
amino acids. Using CD21 mutants bearing deletions of extracytoplasmic SCRs 
(Carelef al, Structural requirements for C3d,g/Epstein Ban Virus receptor 

20 (CR2/CD21) ligand binding, internalization, and viral infection J Biol Chem 265: 
12293 (1 990)), the present inventors have recently found that CD23 binds to SCRs 
5-8 and 1-2 on CD21. The binding of CD23 to SCRs 5-8 is a lectin-like interaction, 
involving carbohydrates on Asn 295 and 370. In contrast, CD23 binding to SCRs 
1-2 is a protein-protein interaction (Aubry et al, CD23 interacts with a new 

25 functional extracytoplasmic domain involving N-linked oligosaccharides on CD21 , 
j Immunol 152: 5806 (1 994)). The present inventors have now tested the effect of 
the other ligands of CD21 (EBV, C3d,g and IFN-a) on CD23 binding to CD21 and 
on the regulation of Ig production in the presence of IL-4 Only EBV particles and 
an EBV-derived peptide were able to inhibit CD23 binding to CD21 . Moreover, the 
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EBV-peptide selectively decreased IgE and lgG4 production and increased IgM 
P-^=n. These data indica* tha, CD23 b^in,, to me EBV-binding site en 
CD21 select regulates human Ig producer, in the of ll.-,. 

The present in^ therefore maudes w«h h to ^ ^ ^ „ ^ ^ 
^«cfape rtft erecf towtoa<lhebjnd ^ ofcD23toCD2i A(XBf<md 
me EpsWn Barr Virus is the gpSSO^ c*cfc<«ein or e .ragmen, thereof 
Ai.ernahv.Hy. an ungVccsvlated form of this tfy^c^ c< cY a tragn*™ tw 
may be used. 

Again without being bound by theory it is believed th* ^ 

aiiou^^^ . ' De,,Gved that the present invention 

alk^efrect^.Batrnents to be achieved by *wess*» *e *e novo syrOres* « 
pro-inflammatory cytokines. 

pre**, use, o. artiboc.es s™p,y to drectry neu.aiise the 
Q'tokine moteoiies already present in inflamed tissues. 

It should also be noted the, ^ are specutetive pubHcaions in ^ art lia/r* 

torg. numbers of antodies as «« as ^ „^ rf(Jossjb)e 

me anybodies are said to be useful in treating, but no, prodding any sound 

"^"^tontta^pos^corUnaton, On, such publicaSon is 
WOSacsiOB Wtich is p^anly directed to me pnAaion a 

antibodies. 

The present invention is dearly distinguished from such publications by providing 
b.nd,ng agents to particular molecules which are clearly indicated to be of utility in 
the treatment or prophylaxis of certain diseases in view of the data and 
explanations provided herein. 
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Binding agents of this invention are also of particular use in the treatment or 
prophylaxis of allergic diseases, including non-lgE mediated diseases. They may 
be used in the treatment and propyiaxis of ulcerative colitis. They may also be 
used in the treatment and prophylaxis of Crohn's disease. 

The binding agents of the present invention may be used alone or in combination 
with immunosuppressive agents such as steroids, cyclosporin, or antibodies such 
as an anti-lymphocyte antibody or more preferably with a tolerance-jnducing. anti- 
autoimmune or antiinflammatory agent such as a CD4+T cell inhibiting agent e g 
an anti-CD4 antibody (preferably a blocking or norxtepleting antibody), an anti- 
CD8 antibody, a TNF antagonist e.g. an anti-TNF antibody or TNF inhibitor e.g. 
soluble TNF receptor, or agents such as NSAIDs. 

The binding agent will usually be supplied as part of a sterile, pharmaceutical^ 
acceptable composition. This pharmaceutx^l composition may be in any suitable 
form, depending upon the desired method of administenng it to a patient It may 
be provided in unit dosage form and may be provided as part of a kit Such a kit 
would normally (although not necessarily) include instructions for use. 

Binding agent administrations are generally given parenteral!* for example 
intravenously, intramuscularly or sutxutaneously. The binding agents are 
generally given by injection or by infusion. For this purpose a binding agent is 
formulated in a pharmaceutical composition containing a pharmaceutically 
acceptable carrier or diluent Any appropriate carrier or diluent may be used, for 
example isotonic saline solution. Stabilizers may be added such as a metal 
chelator to avoid copper-induced cleavage. A suitable chelator would be EDTA, 
DTPA or sodium citrate. 
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They may be given orally or nasally by means of a spray, especially for treatment 
of respiratory disorders. 

They may be formulated as creams or ointments, especially for use in treating skin 
disorders. 

They may be formulated as drops, or the like, for administration to the eye, for use 
in treating disorders such as vernal conjunctivitis. 

For injectable solutions, exctpients which may be used include, for example, water, 
alcohols, pofyols, glycerine, and vegetable oils. 

The pharmaceutical compositions may contain preserving agents, solubilising 
agents, stabilising agents, wetting agents, emulsifiers. sweeteners, colourants, 
odourants, salts (substances of the present invention may themselves be provided 
in the form of a pharmaceutical^ acceptable salt), buffers, coating agents or 
antioxidants. They may also contain other therapeutically active agents. 

Suitable dosages of the substance of the present invention will vary, depending 
upon factors such as the disease or disorder to be treated, the route of 
administration and the age and weight of the individual to be treated. Without 
being bound by any particular dosages, it is believed that for instance for 
parenteral administration, a daily dosage of from 0.01 to 50 mg/kg of a binding 
agent of the present invention (usually present as part of a pharmaceutical 
composition as indicated above) may be suitable for treating a typical adult. More 
suitably the dose might be 0.05 to 10 mg/kg, such as 0.1 to 2 mg/kg. 
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This dosage may be repeated as often as appropriate. Typically admin,stration 
may be 1 to 7 times a weeks. If side effects develop the amount and/or frequency 
of the dosage can be reduced. 

A typical unit dose for incorporation into a pharrnaceut.ca, composition would thus 
be at least 1 mg of binding agent, suitably 1 to 1000 mg. 

The present invention includes within ^ soope an assay fc, dete^ining whether 
or not a particular agent which binds to CD21, CD11b, CD1 1c or to a 70-85 or 115 
KDa protein expressed on endothelial cells may be useful in the treatment of an 
inflammatory, autoimmune or allergic disease comprising: determining whether or 
not tr* agent is capable of bkx^ ^ 
the .nteracton between CD23 and CDHc. or the interaction between CD23 and 
CD21. or the interaction between CD23 and a 70-85 KDa or 115 KDa protein 
expressed on endothelial cells. 

This assay can be used for screening compounds or molecules by using cell lines 
express.ng the appropriate molecules. Preferably CD11b is used in these assays 
as CDl1b/CD18 and CD11c is used as CD11CCD18. CD11o/CD18 and 
CD11c/CD18 can be co-expressed on cell surface. 

Any appropriate assay technique can be used, e.g. protein-non protein assays 
(e.g. assaying the interaction of proteins with chemicals or sugars), protein-protein 
assays or protein-cell assays. 

The present invention will now be described by way of example only with reference 
to the accompanying drawings; wherein: 
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FIGURE 1a illustrates CD23-liposomes binding to CD14 positive blood 
mononuclear cells; 

FIGURE 1b illustrates various CD23 affinity purified proteins on SDS- 
PAGE gels; 

FIGURE 2 illustrates the percentage inhibition of CD23-Jiposome binding 
to activated blood monocytes obtained using certain monoclonal antibodies; 

FIGURE 3 illustrates the binding of CD23 liposomes to various 
transfected cells; 

FIGURE 4 illustrates the effect of various substances on CD23-CD11b 
and CD23-CD1 1c interaction; 

FIGURE 5 illustrates the effects on nitrite production and oxidative burst 
in monocytes caused by CD23 binding to CD1 1b and CD1 1c; and 

FIGURE 6 illustrates that the binding of recombinant CD23 to CD1 1b and 
CD1 1 c specifically increases cytokine production by monocytes. 

FIGURE 7a illustrates the inhibition of CD23-liposome binding to RPMI 
B226 cells by various CD21 ligands. 

FIGURE 7b illustrates the inhibition of IL-4 induced IgE and lgG4 
production by an EBV peptide binding to CD21. 

FIGURE 7c illustrates the modulation of immunoglobulin production by an 
EBV peptide binding to CD21 . 
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FIGURE 7d illustrates the absence of inhibition of IgE production with a 
C3 peptide binding to CD21. 

FIGURE 8 illustrates the inhibition of the binding of CD23 liposomes to 
certain endothelial cells due to the presence of an anti-CD23 MAb. 

EXAMPLES 

(In some of the following examples the terms "ip", "id" and "n" are used. These 
mean "intraperitoneal", "intradermal" and "number of animals" respectively.) 

EXAMPLES 1-6 

Interaction between CDTa and CD1 1b and between rr>23 and CD11c 

Examples 1 to 6 and the accompanying Figures (see later) illustrate the 

interaction of CD23 with CD1 1b and/or CD1 1c. 

In these Examples, full-length recombinant CD23 incorporated into fluorescent 
liposomes was shown to bind to COS cells transfected with cONA encoding either 
CD1 1b/CD18 or CD1 1c/CD18 but not with transfectants expressing CDl1a/CD18. 
The interaction between CD23-Jiposomes and CD11b/CD18 or CD11c/CD18- 
transfected COS cells was specifically inhibited by anti-CD11b or anti-CD 11c, 
respectively, and by anti-CD23 monoclonal antibodies. The functional significance 
of this ligand pairing was demonstrated by triggering CD11b and CD11c on 
monocytes with either recombinant CD23 or anti-CD11b and anti-CD11c 
monoclonal antibodies to cause a marked increase in nitrite (NCb"), oxidative 
products (HA) and proinflammatory cytokines (IL-10. IL-6 and TNFa). These 
CD23-mediated activities were decreased by Fab fragments of monoclonal 
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antibodies to CDUb, CD11c and CD23. These results demonstrate that the 
surface adhesion molecules CD11b and CD 11c are receptors for CD23 and that 
this novel ligand pairing regulates important activities of monocytes. 

The following discussion explains briefly the experimental design and the rationale 
behind Examples 1 to 6 (which follow):- 

Total blood mononuclear cells were incubated with recombinant fulHength CD23 
incorporated into fluorescent liposomes and analysed by flow cytometry (Pochon. 
S. et a/. J. Exp. Med. 176, 389-398 (1992)). A fraction bound CD23-Jiposomes 
(Example 1. Fig. 1a) which was then shown by double staining to consist of CD14- 
positive cells (i.e. monocytes). To confirm that monocytes were able to bind CD23- 
liposomes, Wood mononuclear cells were FACS-sorted into CD14-positive and 
CD14-negative populations (Example 1, Fig. 1a). CD23-liposomes were shown to 
bind only to the CD14-positive population (Example 1 , Fig. 1a). Since monocytes 
were found to express neither rnembrane IgE nor CD21 (not shown), the known 
ligands for CD23, it was investigated whether monocytes express a different 
receptor for CD23. Monocytes were lysed and cell extracts purified over an affinity 
column coupled with recombinant soluble CD23. SDS-PAGE and silver staining 
analysis of the eluted material revealed bands of around 80 and 160 kDa MW 
(Example 1 , Fig. 1b). Antibodies identifying antigens within this range of MW and 
reported to be expressed on monocytes were tested by FACS for their capacity to 
inhibit CD23-Jiposome binding to monocytes (Example 2, Fig. 2). Anti-CD11b and 
anti-CD11c monoclonal antibodies both inhibited CD23-liposome binding to 
monocytes, with varying degrees of potency (Example 2. Fig. 2). Anti-CD13. anti- 
CD49d. anti-CD21 (not expressed on monocytes) and anti-CDHa (the third 
member of the p2 integrin family of adhesion molecules) had no significant effect 
(Example 2. Fig. 2). Antibodies against MHC Class I, Class II, CD14 and CD45. all 
of which highly expressed on monocyt s, were also t sted for their effect on CD23- 
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liposome binding. None however had any effect (not shown). Anti-CD18 
monoclonal antibody gave a partial inhibition of CD23 binding. This could be due 
either to steric hindrance or to the induction of a conformational change in the 
CDUb and CD 11c molecules upon anti-CD 18 Mab binding. The monocyte- 
derived proteins eluted from the CD23-affinity column were immunoreactive with 
anti-CDilc (Example 1, Fig. 1b) and anti-CD1 1c/CD18 antibodies (not shown). 

To confirm that the a chain of CDl1b/CD16 and CD1 1c/CD11b were receptors for 
CD23. full-length cDNAs encoding CD11b and CD11c were transiently co- 
transfected with CD 18 cDNA into COS calls. Transfectants expressing 
CD11b/CD18 and CD11c/CD18 were both shown to bind CD23-liposomes > in 
contrast to transfectants expressing CD11a/CD18 (Example 3. Fig. 3). This might 
be explained by the higher degree of homology between CD11b and CD11c when 
cxxnpared to their homology to CD11a. The specificity of the interaction was 
demonstrated by inhibiting CD23-liposome binding using anti-CDUb, anthCD11c 
and anti-CD23 monoctonal antibodies. The same results were obtained using 
BHK cells expressing CD11b/CD18 and CD11c/CD18 (not shown). As further 
proof of the specificity of the CD23 interaction, acth^ed blaxJ rmxxx^es from a 
Leukocyte Adhesion Deficiency patient, lacking 02 integrin expression due a 
mutation in the gene encoding the 0 subunrt were unable to bind CD23-liposomes 
(not shown). Together, these data demonstrate that CD23 interacts with CD11b 
and CD1 1c on normal human monocytes and on transfectants. 

CDUb and CD11c are adhesion molecules that participate in many cell-cell and 
cell-matrix interactions. The examples show that CD11b/CD18 and CD11c/CD18 
may exhibit an additional adhesive function by virtue of their ability to bind CD23. 
CD23 seems to identify an epitope dose or identical to factor X as observed by the 
capacity of factor X to inhibit in a dose dependent manner CD23-liposome binding 
(Example 4. Fig. 4) without affecting surface expression of CDUb or CD11c on 
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™hoey,es (no, shown,. Nona of ,he otiw .iganos .esti* had any effect 
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pathway (Example 5, Fig. 5a). The oxidative burst was also shown to be regulated 
through CD1 1 b and CD1 1 c since recombinant soluble CD23, anti-CD1 1 b and anti- 
CD11c monoclonal antibodies all caused oxidation of hydroethidine to ethidium 
bromide in monocytes (Example 5, Fig. 5b). This confirms and extends the finding 
that anti-CD11b monoclonal antibodies induce an oxidative burst in monocytes 
(Trezzini, C, Schuepp, B., Maty, F.E & Jungi, T.W. Brit. J. Haematol. 77, 16-24 
(1 991 )). CD23 binding to CD1 1 b and CD1 1 c was associated with an early specific 
Ca 2 * flux in blood monocytes (not shown). 

Since activated macrophages are an important source of proinflammatory 
cytokines, we evaluated the effect of recombinant soluble CD23 and of anti-CD1 1 b 
and anti-CD 11c monoclonal antibodies on the production of such cytokines by 
monocytes. Recombinant soluble CD23, anti-CDUb and anb-CD11c monoclonal 
antibodies were potent stimulators of IL-10, IL6 OTd TNFcl Again, the specificity of 
this induction was demonstrated by using Fab fragments of anti-CDUb, anti- 
CD11c and anti-CD23 monockxial antibodies (Example 6, Fig. 6). Interestingly, 
IL-1 and TNFa were potent inducers of CD23-Jtposome binding to monocytes (not 
shown), suggesting a potential cytokine autocrine loop through CD1 1 b and CD1 1c 
stimulation and regulation. 

EXAMPLE 1 

a) CD23-tioos omes bind to CP14-posrtive blood mononuclear cells (See Fig. 
1a). 

Blood mononuclear cells were stained with anti-CD 14 monoclonal antibody 
(Becton Dickinson, Erembodegem, Belgium) followed by sheep FITC-cor^ugated 
F(ab')2 antibodies to mouse IgG and IgM (Bioart, Meudon, France), both diluted in 
PBS, 0.5% BSA and 0.05% sodium azide prior to FACS-sorting (FACStar Plus, 
Becton Dickinson) into CD14-positive and CD14-negative cell populations. 
Separated cells were then stained with CD234iposomes or control (glycophorin A)- 
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liposomes diluted in 0 5% rc« n ««, 
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from Sera-Lab and BU-15 was from The Binding Site (Birmingham. UK). Anti- 
CD13 (SJ1D1). antHCDia (BL5), antHCD23 (mAb25) and anti-CD49d (HP2.1) 
monoctonal antibodies were from Immunotech. Arrti-CD21 monoclonal antibody 
BL13 was from Immunotech, OKB7 from Ortho and BU-33 was obtained from Dr. 
MacLennan (Birmingham University. UK). HB-5 from ATCC. 0KB7 from Ortho 
Diagnostics System Inc (Rantan. NJ). Anti-CD14, anti-CD3. anti-CD16 and anti- 
CD20 monoclonal antibodies were from Becton-Dickinson. Cells were analysed 
by FACS and mean fluorescence intensity (MFI) measured. Data of a 
representative experiment are presented. MFI of cells stained with control- 
liposomes was 6.5 and with CD23-liposomes was 84.5. Percentage inhibition 
using arithmetic linear MFI values is calculated according to the following formula: 



I(CD23-lipo)H(CD23-lipo)+Mab] 
% inhibition = MFI , 



x100 



(CD23-lipo) 



EXAMPLE 3 

CD23-)iposomes bind to a chains nf C DHb/CDlB and CDllr/rnm ™ 
recombinant trarefertants (See Fig. 3). cDNAs coding for CD11a (Corbi. A.L. 
Miller. LJ.. O'Connor. K.. Larson. R.S. & Springer. TA EMBO J. 6. 4023^028 
(1987)) was redoned in pCDNAI (Invitrogen. San Diego. CA). cDNA for CD11b 
(Corbi. A.L. Wshimoto. T.K. Miller, LJ. & Springer. T.A. J. Biol. Chem. 263. 
12403-12411 (1988)) and CD18 (Wshimoto. T.K. O'Connor. K. Lee. A.. Roberts. 
T.M. & Springer. TA Ce//48. 681-690 (1987)) were redoned in pCDM8 (Seed. B.. 
Nature 329 840-842 (1987)). 20 ug aliquots of DMA were transfected in COS-7 
cells (ATCC) by electroporalion (260 V. 960 mFD) using a Gene Pulser device 
(Bio-Rad. Richmond, CA) and 0.4 cm cuvettes in 20 mM Hepes pH 7.4, 150 mM 
NaCI. CcMransfections of CD1 1a. b or c with CD18 were performed in order to get 
expression of the 02 integrins at the cell surface. Controls were done with single 
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serum opsonised-zymosan (1 mg/ml; Sigma), IgE (50 ng/ml; The Binding Site, 
Birmingham) or polyclonal antibody to RGD peptide (1/500, ATCC) (bottom right 
panel). Cells were analysed by FACS and MFI measured. Percentage inhibition 
was calculated as for Example 2. 

EXAMPLES 

Recombinant CD23 bv binding to C Q11b and CD11c specifically increases a th* 
nitrite product and b. the oxidative burst by monocytes 

Monocytes were incubated a, for 4 days at 37°C or b, overnight in the absence or 
presence of recombinant soluble CD23 (Graber P. et a/., J. Immunol. Methods 149 
215-226 (1992)) (50 ng/ml), anti-CD11a (clone 25.3), anti-CD11b (done 44), anti- 
CD1 1 c (done BU-15) monoclonal antibodies (all at 10 ^g/ml). 

To assess the amount of NO produced (which is shown in Fig. 5a), the culture 
supematants were assayed for the stable end products of NO, NO*" and NOs* 
according to Green et a/., Anna. Rev. Immunol. 2 199-218 (1984). The specificity 
of CD23-mediated increase of NOi production was demonstrated by inhibition of 
N0 2 " production by Fab fragments of anti-CD23 monodonal antibodies (mah25) 
(tested at 10 ^g/ml) and by inhibition with nitroarginine (N-Arg at 1 mM) (Sigma). 

Activated monocytes were incubated with hydroethidine (Molecular probes, 
Eugene, OR) (0.3 ngtanl) for 30 min at 37°C (Rothe G. et a/. f J. Leukoc. Biol, 47 
440-448 (1990)) and analysed by FACS. Percentage increase in red fluorescence 
of stimulated monocytes is shown in comparison to untreated monocytes (See Fig. 
5b). Monocytes which had undergone an oxidative burst shown an increase of red 
fluorescence signals compared to untreated monocytes reflecting oxidation of 
hydroethidine to ethidium bromide (Lacal P.M. et a/., Biochem. 1 268 707-712 
(1990)). MFI values of monocytes alone were 159+/-10. Mean+/-SD values of 6 
experiments are presented. Con A, which is known to induce a respiratory burst in 
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^CD1,b and CDHc wa, oe™* * ^ „ c02jTOdiated 
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EXAMPLE S 

Binding of rpmmhi^ ant cps^ t ft CD1 1b «r 
production hv monnr^t^ (See Fig. 6). 

MO " OCV,eS ,nCuba,Kf * 37-C in tm ataance or p^nce „ 

recombinant soluble CD23 (Graher p *t «# # , 

, 100 , u , cn (Graber P - * J l^nunol. Methods 149 215-226 

1992), 50 no**,, anti-CDHa (Cone 25.3,. an*CDiib (done 44,. anti-CD1lc 

■s dossed in Pushed European Patent Application EP^269728, 

(5 n^HCalbiocheo, La Jo«a. CA,. Cytokines were mea*~d in „ 
^e™^,^ TneEU^s^ofsens^y^o.OSn^ 
fcr Up (Ferrua * a/., a Immune,. Methods 114 41^8 (1968,, 0.01 no*,, for 
TNFa (Medgen*. Biotechnie. Rungis. F, and <0.01 ngVm. for ,L-6 (Manie et at 
Eur. CytoHne Net.. 4 51-56 (1993,,. The spec*** of CD23 intaradic w*h' 
CD11b and CD11C was demonstrated by inhibition of CD23^ediated increase of 
cytok,ne production by Fab fragments of antnCDUb (done 4,. anti-CD11c (done 
BU-15, and anti-CD23 (mAb25, monodona. antibodies (tested at 10 ng/ml) 
MearW-SD values of 4 experiments are presented 



EXAMPi F 7 

The following materials and methods 



were used in this example: 



Cell Lines 
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Tonsil or blood mononuclear cells were separated into T and B cell subpopulations 
by resetting with sheep red blood cells. 

The B cell line RPMI 8226 was obtained from the American Type Culture 
Collection (ATCC, Rockville, MD) and cultured in RPM1 1640 complete medium. 

Peptides and CD21 ligands 

Two peptides, from gp350 of EBV and C3. known to bind to CD21 (Servis ef al, C3 
synthetic peptides support growth of human CR2-positive lymphoblastoid B cells, J 
Immunol 142 2207 (1989)) were synthesized PepEBV (TGEDPGFFNVEIC-NH2) 
was produced on an ABI 431A synthesizer using FastMoc chemistry and PepC3 
( GKQ L YNVEATS YAC-N H2 ) was obtained from Neosystem (Strasbourg, France). 
Aggregated C3d,g was prepared as described previously (Carel ef al (1990) 
supra). Sucrose gradient purified EBV was obtained from Advanced 
Biotechnologies (Columbia, ML) and IFN-ct was obtained from Sigma (St Louis, 
MO). 

Liposome preparation 

CD23-liposomes were made as previously described (Pochon et al. Demonstration 
of a second ligand for the low affinity receptor for immunoglobulin E (CD23) using 
recombinant CD23 reconstituted into fluorescent liposomes, J Exp Med 176: 389 
(1992)) using 10 nmoles of the synthetic phospholipids POPC (Avanti Polarlipids 
Inc. Alabaster, AL) mixed with 50 nmoles of fluorescent dye DiOl8 (Molecular 
Probes, Eugene, OR) and then dialyzed against HEPES buffer together with 
purified recombinant CD23 or with glycophorin A (0.2 nmoles each) referred to as 
control protein. 

Row cytometry 
Liposome binding assay 
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Cells (10 s ) were resuspended in 50 ul of the liposome suspension, diluted 10 times 
•n 0.5% BSA, 0.1% NaN», 2 mM CaCfc, 140 mM Nad. 20 mM Hepes pH 7 0 and 
incubated for 2 h at 4°C. 

C«s w« washed M. brfon, ana,^ on a FACStar pfc. (Becc Dicfcn**, 

tmmbodoggen, Belgium). 

Competition of CD2Wiposome» with EBV, EBV peptide. IFN-a, C3 
peptide and C3d.g 

RPMI 8226 cells were cosncubated with glycophonr^iposomes or CD23- 
Lposomes and EBV (1x10 s to 1x10* partides/ml). EBV peptide and C3 peptide (50 
nM to 50 mM). aggregated C3d.g (4 ng/m» to 1 M g/ml) and IFN-a (1000 U/ml) for 2 
hat4»C. Cells were analyzed as described above. 

IL-4-induced Ig production assays 

Cells were incubated at 10«/m. for 14 days in Iscove's medium enriched with 
transfemn. bovine insulin, oleic acid, linoleic add. palmitic add. BSA (all from 
S.gma) and 10% FCS (Flow Laboratories. Irvine. Scotland) as described by 
Claassen et a/ (A cel. culture system that enhances mononuclear cells IgE 
synthes,s induced by recombinant hterieukirv4. J Immunol Methods 126 213 
(1990)). Assays were performed using total PBMNC with IL-4 alone (200 U/ml) or 
IL-4 plus anti-CD40 (1 ,g/m.) (Serotec Ltd. Oxford. UK), or using purified tonsillar 
B cells with IL-4 and anti-CD40. IgE, G. A and M were quantified by specific 
ELISA as previously described (Bonnefoy et al. Inhibition of human interteukirM- 
-nduced IgE synthes,s by a subset of anti-CD23/Fc epsilon R„ monodona, 
ant.bod.es. Eur J Immunol 20: 139 (1990)). lgG4 was measured by ELISA as 
follows. A mouse anti human lgG4 antibody (Southern Biotechnology 
Birmingham) diluted at 10 ng/ml in bicarbonate buffer. pH 9.6 was coated 
overnight in 96 well p,ates (100 nl/well). Saturation was then performed with PBS 
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plus 1 % BSA (200 >il/well) for 2 h at RT. Samples to be tested were diluted in PBS 
plus 0.5% BSA and 0.1% Tween (100 nl/well) and incubated overnight at 4°C. 
After washes with PBS plus Tween, a peroxidate-iabelled sheep anti human !gG4 
antibody (Vital products, St Louis, MO) diluted 1/5000 in PBS/BSA plus Tween 
was added for 1 h at RT. After washes with PBS plus Tween, o-phenylene 
diamine (Sigma) is added and the colorimetric reaction was stopped with 2M 
H 2 S0 4 Plates were finally read at 492 nm. 

The results obtained are discussed below: 

Human CD21 has been previously described to be a receptor for the C3d,g and 
iC3b proteins of the complement system (Weis et at. Identification of a 145,000 Mr 
membrane protein as the C3d receptor (CR2) of human B lymphocytes Proc Natf 
Acad Set USA 81: 881 (1984)), for the gp350/220 envelope glycoprotein of EBV 
(Nemerow et a/, Identification of gp 350 as the viral glycoprotein mediating 
attachment of Epstein Barr Virus (EBV) to the EBV/C3d receptor of B cells : 
sequence homology of gp350 and C3 complement fragment C3d, J Virol 61: 1416 
(1987); Tanner ef a/, Epstein Barr Vims gp 350/220 binding to the B lymphocyte 
C3d receptor mediates adsorption, capping and endocytosis, Ceff 50: 203 (1987)) 
and for IFN-a (Delcayre et a/, Epstein Barr Virus/complement C3d receptor is an 
interferon a receptor, EMBO J 10: 91 9 (1 991 )). We have therefore tested all these 
CD21 ligancls for their ability to inhibit CD23-liposome binding to the CD21- 
expressing cells, RPMI 8226 cells (Pochon et at (1992) supra). Intact particles of 
EBV were able to inhibit CD23 binding to CD21 in a dose dependent manner. 
This is shown in Figure 7a, which illustrates the inhibition of CD23-iiposome 
binding to RPMI 8226 cells by some CD21 ligands. [RPMI 8226 cells were co- 
incubated for 2 h with CD23-liposomes or glycophorin-liposomes and various 
concentrations of EBV (partides/ml), PepEBV and PepC3 (11M). Percentage of 
inhibition is calculated as follows: 
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^m^) • (MR nn? 3 j &±i i g ar 3 ds} x 100 
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The EBV binding to CD21 does not require glycosylation of SCR2 of CD21 (Moore 
et al, Inhibition of Epstein Barr Virus infection in vitro and in vivo by soluble CR2 
(CD21) containing two short consensus repeats, J Virol 67: 3559 (1991)). 
5 Likewise, CD23 binding to SCR2 region is independent of sugars (Aubry et al 
(1994) supra). This is in line with our observation that a non-gfycosylated synthetic 
peptide is able to decrease CD23 birring to CD21. Therefore, CD23 binds to a 
binding site in SCR2 on CD21 that is dose or identical to the EBV binding site 
which differs from the binding sites previously described for C3d,g and IFN-cl 

10 

CD23 was previously shown to positively regulate IgE production by binding to 
CD21 on B cells (Aubry ef al (1 992) supra). Based on the observation that an EBV 
peptide blocked CD23 binding to CD21, we investigated the effect of this EBV 
peptide on IgE production The EBV peptide was able to inhibit IL-4-induced IgE 

15 production in a dose-dependent manner. This is shown in Figure 7b, which 
illustrates the inhibition of IL-4-induced IgE and lgG4 production by an EBV 
peptide binding to CD21. [PBL or purified tonsillar B cells (Kf/ml) were incubated 
for 14 days with 200 U/ml of IL-4 alone or in the presence of anti-CD40 antibody (1 
ng/ml) and increasing concentrations of EBV peptide. IgE and lgG4 were 

20 measured by specific ELISA and mean values +/- SD of one representative 
experiment are presented (n=4)J. 

This effect was observed in T-cell dependent and also in T-cell independent IgE 
production systems (Fig 7b), in which T-cell help is replaced by anti-CD40 Ab. 
25 This confirms our previous observation (Henchoz et at. Stimulation of human IgE 
production by a subset of anti-CD21 monoclonal antibodies : requirement of a 
co-signal to modulate e transcripts, 81: 285 (1994)) that CD23-CD21 can regulate 
IgE production even in absence of T-cells by a homotypic B-B cell interaction, 
since B cells can xpress both CD23 and CD21 molecul s. Intact EBV has been 
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7d, which illustrates the absence of inhibition of IgE production with a C3 peptide 
binding to CD21. [Purified tonsillar B cells (10Vml) were incubated for 14 days with 
200 U/ml of IL-4 and anti-CD40 antibody (1 jig/ml) and increasing concentrations 
of C3 peptide or EBV peptide. IgE was measured by specific ELISA and mean 
values +/- SD of one representative experiment are presented (n=4)J. 

The C3 peptide did not inhibit CD23 binding (Fig 7a). These results highlight 
again the correlation between CD23-CD21 pairing and lgE/lgG4 production. IFN- 
a was not tested since it is already known that IFN-a inhibits IgE production (Pene 
et a/, IgE production by normal human lymphocytes is induced by IL-4 and 
suppressed by a-interferon, ^interferon, and prostaglandin E2, Proc Natl Acad Sti 
USA 85: 8166 (1988)), although IFN-a had no effect on CD23 binding to CD21 
(not shown). 

In conclusion, this study therefore shows that an EBV peptide decreases CD23 
binding to CD21 and selectively decreases IgE and lgG4 production by human B 
cells. 

EXAMPLE 8 - CD23 binds to endothelial cells 

An endothelial cell line (LT2, Endolethium vol 2. p 191-201, 1994) or purified 
human umbilical venule endothelial ceils were incubated with CD23-liposomes 
(CD23L), or glycophorine-liposomes (L-Gly) as a control. Specificity of the binding 
was demonstrated by the inhibition of CD23-iiposome binding by an anti-CD23 
mAb (mAb25 = a-CD23). Cells were analysed by FACS and MR measured. 

The results are shown in Figure 8. 
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CLAIMS 

1 A binding agent to CD21 . CD1 1b. CD1 1c, to a 70-85 KDa protein expressed 
on endothelial cells, or to a 115 KDa protein expressed on endothelial cells, fa- 
use in the treatment or prophylaxis of inflammatory, autoimmune or allergic 
diseases. 

2. A binding agent according to daim 1, wherein the binding agent is an 
antibody, a fragment thereof, an artificial construct comprising an antibody or 
comprising a fragment thereof, a mimetic, or a derivative of any of these binding 
agents. 

3. A binding agent according to daim 1 or 2 which is a humanised or 
chimaerised antibody. 

4. A binding agent according to daim 1 which is Epstein Barr Virus. Factor X, a 
part of the Epstein Barr Virus (which may be in glycosylated or unglycosylated 
form), a fragment of Factor X, or a derivative of any of these binding agents. 

5. A binding agent according to claim 4. which is the gp350/220 glycoprotein of 
Epstein Barr Virus, the corresponding protein in unglycosylated form, a fragment of 
the aforesaid glycoprotein or protein, or a derivative of any of these binding 
agents. 

6. A binding agent according to daim 5 which is a peptide with the amino add 
sequence TGEDPGFFNVEIC, a fragment thereof, or a derivative of said peptide or 
fragment 
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7. A binding agent according to any preceding claim which blocks interaction 
between CD23 and ligands which bind to it in vivo. 

8. A binding agent according to any preceding claim for use in the treatment of 
arthritis, lupus erythematosus, systemic lupus erythematosus. Mashimotos 
thyroiditis, multiple sclerosis, diabetes, uveitis, dermatitis, psoriasis, urticaria, 
nephrotic syndrome, glomerulonephritis, inflammatory bowel disease, ulcerative 
colitis. Crohn's disease, Sjogren's syndrome, allergies, asthma, eczema. GVH, 
COPD, bronchitis, insulitis. rhinitis or diabetes. 

9. A binding agent according to any of claims 1 to 7 for use in the treatment of 
arthritis, allergis. ulcerative colitis or Crohn's disease. 

10. A binding agent according to claims 9 for use in the treatment of rheumatoid 
arthritis. 

11. The use of a binding agent to CD21. CD11b. CD11c. to a 70 to 85 KDa 
protein expressed on endothelial cells, or to a 115 KDa protein expressed on 
endothelial cells for the manufacture of a medicament for the treatment of arthritis, 
lupus erythematosus, systemic lupus erythematosus. Mashimotos thyroiditis, 
multiple sclerosis.diabetes. uveitis, dermatitis, psoriasis, urticaria, nephrotic 
syndrome, glomerulonephritis, inflammatory bowel disease, ulcerative colitis, 
Crohn's disease, Sjogren's syndrome, allergies, asthma, eczema, GVH, COPD. 
bronchitis, insulitis, rhinitis or diabetes. 



12. The use of a binding agent according to claim 11 for the manufacture of a 
medicament for the treatment of arthritis, allergies, ulcerative colitis, or Crohn's 
disease. 
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